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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a change in the image 
concentration by reducing environmental dependency of electric 
resistance by blending an electron conductive agent, an ion 
conductive agent and an insulating filler of a specific value to 
pts.wt. of a specific value of nitrile rubber or hydrogenated nitrile 
rubber being the base material with a resistance adjusting layer. 
SOLUTION: An ion conductive agent reduces in resistance at high 
temperature/high humidity, and increases in the resistance at low 
temperature/low humidity, and to the contrary, an electron 
conductive agent has a tendency that resistance increases in a 
high temperature/high humidity environment and the resistance 
reduces at low temperature/low humidity. When blending the 
electron conductive agent and the ion conductive agent with a 
resistance adjusting layer at an optimized rate, stable electric 
resistance can be revealed in the resistance adjusting layer, so that the environmental dependency can 
be remarkably reduced. A change in a resistance value by a difference in an extrusion molding condition 
of the resistance adjusting layer can also be restrained. An optimized blending rate of the electron 
conductive agent and the ion conductive agent is 10 to 150 pts.wt. of the electron conductive agent and 
2 pts.wt. or less of the ion conductive agent to 1 00 pts.wt. of a base material of the resistance adjusting 
layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the constituent with which the electronic electric conduction agent of the 10 - 150 weight section, the ion 
electric conduction agent below 2 weight sections, and the insulating bulking agent of 20 - 80 weight section were 
blended to the nitrile-rubber or hydrogenated-nitrile-rubber 100 weight section whose aforementioned resistance 
adjustment layer is a base material in the conductive roll which prepared the conductive elastic body layer, the 
resistance adjustment layer, and the protective layer in the periphery of an axis one by one — with, the conductive roll 
characterized by being constituted 

[Claim 2] The conductive roll according to claim 1 whose loadings of the aforementioned ion electric conduction agent 
are characterized by being below 2 weight sections exceeding 1 weight section. 

[Claim 3] A conductive roll given in either the claim 1 characterized by the loadings of the aforementioned insulating 
bulking agent being 30-75 weight section, or the claim 2. 

[Claim 4] The conductive roll according to claim 1 to 3 characterized by using together two or more sorts of inorganic 
fillers with which configurations differ as the aforementioned insulating bulking agent. 

[Claim 5] the resin constituent with which the aforementioned protective layer contains fluorine-acrylic resin — with, 
the conductive roll according to claim 1 to 4 characterized by being constituted 

[Claim 6] The conductive roll according to claim 1 to 5 characterized by blending with the aforementioned protective 
layer the graft carbon with which it comes to carry out the graft of the polymer on the surface of carbon black. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to conductive rolls, such as an electrification roll 

suitably used in a copying machine, a printer, etc. using the electrophotography method. 

[0002] 

[Description of the Prior Art] As conductive rolls, such as such an electrification roll, what prepared the conductive 
elastic body layer, the resistance adjustment layer, and the protective layer in the periphery of an axis one by one is 
known. 

[0003] In the conductive roll of this composition, generally, conductive elastic body layers are the purposes, such as 
prevention of generating of the resonance noise between the photoconductor drums according to good contact nature 
with a photoconductor drum, and alternating current impression in conductive grant, and resistance adjustment layers 
are the purposes, such as adjustment of the electric resistance of the whole roll, and improvement in leak-proof nature, 
and further, protective layers are the purposes to the toner of a conductive roll, such as an antifouling property and a 
sensitized material pollution control of a photoconductor drum, and are prepared, respectively 
[0004] And in the resistance adjustment layer which adjusts the electric resistance of a conductive roll, electronic 
electric conduction agents, such as carbon black, and ion electric conduction agents, such as a conjugated-system 
macromolecule, were properly used conventionally if needed for conductive grant or adjustment of resistance. 
[0005] 

[Problem(s) to be Solved by the Invention] However, an ion electric conduction agent has the strong inclination said 
that resistance falls in the degree environment of high-humidity/temperature, and resistance goes up in the degree 
environment of low-humidity/temperature from change of the electronic-transition speed corresponding to 
environmental temperature. For this reason, in the resistance adjustment layer which blended the ion electric 
conduction agent, the environmental dependency of electric resistance became large and a possibility of causing change 
was in the picture concentration to each environment as a result. 

[0006] On the other hand, in the resistance adjustment layer which blended the electronic electric conduction agent, 
there was fault said that resistance changes with processing histories unstably in the field of the stability of resistance. 
[0007] Then, this invention makes it the technical problem which should be solved to cancel such faults in a conductive 
roll. 
[0008] 

[Focus] (1) The invention-in-this-application person hit on an idea for the cure referred to as that an electronic electric 
conduction agent blends simultaneously an electronic electric conduction agent and an ion electric conduction agent 
with a resistance adjustment layer paying attention to the point of indicating a reverse inclination to be an ion electric 
conduction agent about the environmental dependency of electric resistance. And it knew that the environmental 
dependency of electric resistance would be suppressed effectively and resistance change to which it originates in a 
processing history further would also be suppressed effectively by optimizing both loadings. 

[0009] (2) When the insulating particle which follows the still more nearly certain conditions in a resistance adjustment 
layer in that case was blended, while condensation of an electronic electric conduction agent was prevented and the 
stability of the resistance by the processing history increased, it also turns out effective in the fault dissolution of a blot 
of a picture etc., and that the extrusion surface skin of a resistance adjustment layer is improved further remarkably. 
[0010] 

[Means for Solving the Problem] (Composition of the 1st invention) The composition of the 1st invention (invention 
according to claim 1) of this application for solving the above-mentioned technical problem In the conductive roll 
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which prepared the conductive elastic body layer, the resistance adjustment layer, and the protective layer in the 
periphery of an axis one by one the aforementioned resistance adjustment layer the constituent with which the 
electronic electric conduction agent of the 10 - 150 weight section, the ion electric conduction agent below 2 weight 
sections, and the insulating bulking agent of 20 - 80 weight section were blended to the nitrile-rubber or hydrogenated- 
nitrile-rubber 100 weight section which is a base material — with, it is the conductive roll constituted 
[001 1] (Composition of the 2nd invention) The composition of the 2nd invention (invention according to claim 2) of 
this application for solving the above-mentioned technical problem is a conductive roll whose loadings of the ion 
electric conduction agent concerning the 1st invention of the above are below 2 weight sections exceeding 1 weight 
section. 

[0012] (Composition of the 3rd invention) The composition of the 3rd invention (invention according to claim 3) of 
this application for solving the above-mentioned technical problem is a conductive roll whose loadings of the insulating 
bulking agent concerning the 1st invention of the above or the 2nd invention are 30 - 75 weight section. 
[0013] (Composition of the 4th invention) The composition of the 4th invention (invention according to claim 4) of this 
application for solving the above-mentioned technical problem is a conductive roll with which two or more sorts of 
inorganic fillers with which configurations differ are used together as an insulating bulking agent concerning the 1st 
invention of the above - the 3rd invention. 

[0014] (Composition of the 5th invention) the resin constituent with which the protective layer which the composition 
of the 5th invention (invention according to claim 5) of this application for solving the above-mentioned technical 
problem requires for the 1st invention of the above - the 4th invention contains fluorine-acrylic resin — with, it is the 
conductive roll constituted 

[0015] (Composition of the 6th invention) The composition of the 6th invention (invention according to claim 6) of this 
application for solving the above-mentioned technical problem is a conductive roll with which the graft carbon with 
which it comes to carry out the graft of the polymer on the surface of carbon black is blended with the protective layer 
concerning the 1st invention of the above - the 5th invention. 
[0016] 

[Function and Effect of the Invention] (An operation and effect of the 1st invention) In the degree environment of high- 
humidity/temperature, resistance falls as mentioned above, and an ion electric conduction agent has the inclination said 
that resistance goes up in the degree environment of low-humidity/temperature. On the other hand, from the cubical 
expansion/contraction of the matrix corresponding to environmental temperature (expanding and contracting of the 
distance between carbon black particles), contrary to an ion electric conduction agent, resistance goes up in the degree 
environment of high-humidity/temperature, and electronic electric conduction agents, such as carbon black, have the 
inclination said that resistance falls in the degree environment of low-humidity/temperature. 

[0017] And if an electronic electric conduction agent and an ion electric conduction agent are simultaneously blended 
with a resistance adjustment layer at an optimized rate, the electric resistance stabilized in the resistance adjustment 
layer can be made to discover, and the environmental dependency can be remarkably reduced until it results in about 
Cx90% of 30-degree degree environment of high-humidity/temperature, for example from about Cxl0% of 10-degree 
degree environment of low-humidity/temperature. Furthermore, change of the resistance by the difference among the 
extrusion-molding conditions of a resistance adjustment layer can be suppressed. 

[0018] The optimized blending ratio of coal of the above-mentioned electronic electric conduction agent and an ion 
electric conduction agent is the electronic electric conduction agent 10 - the 150 weight sections, and below the ion 
electric conduction agent 2 weight section to the base-material (nitrile-rubber or hydrogenated nitrile rubber) 100 
weight section of a resistance adjustment layer. 

[0019] It is not desirable respectively at the point which will be called **** of the ion electric conduction agent under 
heat-and-high-humidity environment on the other hand at the point which is a point referred to as that the blending - 
effect of an electronic electric conduction agent is not obtained as the blending ratio of coal of an electronic electric 
conduction agent is under 10 weight sections, and will be called aggravation of processability and dispersibility if the 
150 weight sections are exceeded if the blending ratio of coal of an ion electric conduction agent exceeds 2 weight 
sections. 

[0020] Moreover, by blending the insulating bulking agent of the predetermined weight section with a resistance 
adjustment layer, condensation of an electronic electric conduction agent (carbon black) stops being able to happen 
easily, and the fall of resistance is prevented effectively. This is effective for prevention of faults, such as a picture blot 
by the electric short circuit in case the deficit section is in a photoconductor drum, as a result. Furthermore, the 
extrusion surface skin of a resistance adjustment layer becomes smooth by combination of such an insulating bulking 
agent, and the merit called antifouling property on the front face of a roll is obtained. 
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[0021] Although the loadings of an insulating bulking agent effective for the above-mentioned electronic electric 
conduction agent condensation prevention and the loadings of an insulating bulking agent effective for extrusion 
surface skin smoothing of a resistance adjustment layer are not necessarily in agreement, the loadings of the insulating 
bulking agent specified to the 1st invention are those greatest-common-measure-loadings, and at least one side of these 
effects of two points is secured. 

[0022] (An operation and effect of the 2nd invention) Like the 2nd invention, the 1st effect of the invention ot the 
above is especially discovered notably by making the loadings of the ion electric conduction agent to a resistance 
adjustment layer below into 2 weight sections exceeding 1 weight section to the base-material 100 weight section of a 
resistance adjustment layer. Although the reason is not clear, when the loadings of an ion electric conduction agent 
exceed 1 weight section, quantitative balance with an electronic electric conduction agent is considered to relate to the 
point which becomes still better. 

[0023] (An operation and effect of the 3rd invention) The loadings of the insulating bulking agent specified to the 3rd 
invention are the least-common-multiple-loadings of the loadings of an insulating bulking agent effective for the 
electronic electric conduction agent condensation prevention described above in the 1st invention, and the loadings of 
an insulating bulking agent effective for extrusion surface skin smoothing of a resistance adjustment layer, and both 
these effects of two points are secured. 

[0024] (An operation and effect of the 4th invention) As an insulating bulking agent blended with a resistance 
adjustment layer If two or more sorts of inorganic fillers (for example, two or more sorts in the mica of the shape of a 
spherical or massive silica and a scale, whisker-like non-equipments, etc.) with which configurations differ are used 
together Although a reason is not necessarily clear, condensation prevention of said electronic electric conduction agent 
and smoothing of the extrusion surface skin of a resistance adjustment layer are attained especially effectively. 
[0025] (An operation and effect of the 5th invention) the resin constituent which contains fluorine-acrylic resin for a 
protective layer like the 5th invention - with, composition raises the antifouling property for a toner of an electric 
conduction roll 

[0026] (an operation and the effect of the 6th invention) electric, in case condensation of the carbon black in a 
protective layer is prevented effectively and the deficit section is in a photoconductor drum conjointly with 
combination of the aforementioned insulating bulking agent in a resistance adjustment layer, when polymer blends with 
a protective layer the graft carbon which comes to carry out a graft on the surface of carbon black like the 6th invention 
- simplistic - it is still more effective for prevention of faults, such as the picture blot to depend 
[0027] 

[Embodiments of the Invention] Next, the gestalt of implementation of the 1st invention - the 6th invention is 
explained. When only telling a "this invention" to below, the 1st invention - the 6th invention are pointed out 
collectively. 

[0028] [Conductive roll] As the example of composition is shown in drawin g 1 , the conductive roll 1 concerning this 
invention forms the conductive elastic body layer 3, the resistance adjustment layer 4, and a protective layer 5 in the 
periphery of the metal axis 2 one by one, and is suitably used for it in a copying machine, a printer, etc. using the 
electrophotography method. It is suitable for the use of the electrification roll for electrifying a photoconductor drum 
especially. 

[0029] Although what is necessary is just to set up suitably the thickness of each class in the conductive roll 1 , 
thickness of 10-700 micrometers (preferably 80-600 micrometers) and a protective layer can be made [ the thickness of 
the conductive elastic body layer 3 ] into 3-15-micrometer (preferably 5-12 micrometers) grade for the thickness of 1- 
10mm (preferably 24mm) and the resistance adjustment layer 4, for example. 

[0030] Although what is necessary is just to manufacture the conductive roll 1 by the well-known arbitrary 
manufacture methods, first, the conductive elastic body layer 3 and the resistance adjustment layer 4 can be formed in 
the periphery of an axis 2 one by one by well-known methods, such as a golden die-forming method and an extrusion- 
molding method, and, subsequently a protective layer 5 can be formed in it by methods, such as dipping, for example. 
[0031] [Conductive elastic body layer] It is not limited to special that what is necessary is just to adopt arbitrarily the 
thing of well-known composition of that arbitrary electric conduction agents were blended with arbitrary elastic body 
material as a conductive elastic body layer in this invention. 

[0032] Foam is more desirable although the above-mentioned elastic body material may be solid [-like ]. Although the 
kind of elastic body material is not limited, either, any one sort or two sorts or more of blend material of rubber 
material, such as an ethylene propylene diene ternary polymerization object, styrene butadiene rubber, natural rubber, 
and PORINORUBONENGOMU, is illustrated typically. 

[0033] As the above-mentioned electric conduction agent, electronic electric conduction agents, such as carbon black 
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and a metal powder, are usually used preferably. Otherwise, various compounding agents, such as a well-known 
vulcanizing agent, a vulcanization assistant, and a process oil, can be arbitrarily blended with elastic body material if 
needed. 

[0034] [Resistance adjustment layer] Although the kind of base material which constitutes a resistance adjustment layer 
originally is not limited, in this invention, a nitrile rubber or hydrogenated nitrile rubber is used. Even if a nitrile rubber 
or hydrogenated nitrile rubber has high electric resistance as compared with epichlorohydrin rubber, epichlorohydrin- 
ethyleneoxide copolymerization rubber, etc. which constitute the conventional resistance adjustment layer and blends 
carbon black as a conductive filler, it can avoid too much fall of electric resistance. Although this base material may be 
foam, the shape of solid is more desirable. 

[0035] To the nitrile rubber or hydrogenated nitrile rubber which is a base material, the carbon black, the ion electric 
conduction agent, and the insulating bulking agent which are an electronic electric conduction agent are blended. 10- 
150 weight section combination of the carbon black is carried out from the reasons of said operation and effect to the 
nitrile-rubber or hydrogenated-nitrile-rubber 100 weight section. Although the kind of carbon black is not limited to 
special, the amount of dibutyl-phthalate oil supply is especially desirable from the reason which what is 50ml / lOOg or 
less (namely, small thing of a structure) says that the fall degree of the electric resistance per unit loadings is not not 
much rapid. And as such carbon black, the thing whose grade is FT and MT, or the color carbon black for staining is 
illustrated. 

[0036] An ion electric conduction agent is especially blended from the reasons of said operation and effect below 2 
weight sections to the nitrile-rubber or hydrogenated-nitrile-rubber 100 weight section exceeding 1 weight section 
preferably below 2 weight sections. Although the kind of ion electric conduction agent is not limited to special, 
quarternary ammonium salt, such as trimethyl octadecyl ammonium perchlorate and benzyl trimethylammonium 
chloride, is illustrated preferably. 

[0037] the nitrile-rubber or hydrogenated-nitrile-rubber 100 weight section from the reasons of the operation and effect 
which described the insulating bulking agent above - receiving - 20 - 80 weight section - 30-75 weight section 
combination is carried out especially preferably Although the kind or particle shape of the insulating bulking agent 
used in this invention do not limit, it is especially desirable to use together two or more sorts of inorganic fillers with 
which configurations differ. As an example of an inorganic filler, a silicic acid or various kinds of inorganic fillers of 
the quality of a silicate can be illustrated preferably. Moreover, the mica of the shape of a silica spherical or massive as 
an inorganic filler which presents various kinds of configurations, and a scale etc. can be illustrated preferably. 
[0038] a [protective layer] - a protective layer - usually - resin material - with, it is constituted the resin constituent 
(blend material of fluorine-acrylic resin, or a this and an other type resin) with which a protective layer contains 
fluorine-acrylic resin from the reasons of the operation and effect especially described above although the kind of resin 
material is not limited, for example, fluorine-acrylic resin, a Nylon, acrylic resin, a fluororesin, etc. can be used 
arbitrarily — with, being constituted is desirable 

[0039] Moreover, since condensation of carbon black will be suppressed as described above if polymer blends the graft 
carbon which comes to carry out a graft on the surface of carbon black when blending electronic electric conduction 
material with a protective layer, it is desirable. 
[0040] 

[Example] (Production of a conductive roll) To the ethylene-propylene-rubber 100 weight section, the carbon black 10 
weight section, the process-oil 40 weight section, the zinc-oxide 5 weight section, the sulfur 1 weight section, the 
thiazole system vulcanization-accelerator 1 weight section, the thiuram system vulcanization-accelerator 1 weight 
section, and the dinitrosopentamethylenetetramine 15 weight section that is a foaming agent were blended, and a 
conductive elastic body stratification material was prepared. 

[0041] Subsequently, a cylinder object is respectively produced for the above-mentioned conductive elastic body 
stratification material and the below-mentioned resistance adjustment stratification material with an extruder, after 
inserting an iron axial center with a diameter of 6mm focusing on a conductive elastic body layer, it goes to a periphery 
in order of an axial center-conductivity elastic body layer-resistance adjustment layer - as - fabrication - public funds 
it has arranged in type, heated on the conditions for 150 degreeCx 60 minutes, foaming or vulcanization of each class 
was performed, and the conductive roll was produced 

[0042] Example 1: in the resistance adjustment layer, carbon black is not blended but the ion electric conduction agent 
of the 1.5 weight sections and one kind of insulating inorganic bulking agent (specifically clay) of 30 weight sections 
are blended to the nitrile-rubber 100 weight section 

[0043] Example 2: in the resistance adjustment layer, an ion electric conduction agent is not blended but the carbon 
black of 70 weight sections and one kind of insulating inorganic bulking agent (specifically silica of a lump 
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configuration) of 30 weight sections are blended to the nitrile-rubber 100 weight section 

[0044] Example 3: a resistance adjustment layer ~ setting — the nitrile-rubber 100 weight section — receiving — the 
carbon black of 70 weight sections, the ion electric conduction agent of 1 weight section, and two kinds — insulating 
inorganic bulking agent (silica and mica specifically become ana with a total of 60 weights sections mostly ~ as) 
combination is carried out 

[0045] Example 4: a resistance adjustment layer — setting — the nitrile-rubber 100 weight section — receiving — the 
carbon black of 70 weight sections, the ion electric conduction agent of 2 weight sections, and two kinds — insulating 
inorganic bulking agent (silica and mica specifically become ana with a total of 60 weights sections mostly — as) 
combination is carried out 

[0046] (Examination of the above-mentioned roll) In each environment of low-humidity/temperature (L) environment 
(10% of temperature [ of 10 degrees ] Cx humidity), ordinary temperature normal-relative-humidity (N) environment 
(60% of temperature [ of 20 degrees ] Cx humidity), and heat-and-high-humidity (H) environment (90% of temperature 
[ of 30 degrees ] Cx humidity), the metal roll with a diameter of 30mm was grounded about the conductive roll 
concerning each above-mentioned example. 

[0047] And pushed by the load of one end 500gf, a direct current was made to impress on condition that -100V, and 
each roll resistance was calculated. 

[0048] Consequently, in Example 1, roll resistance was [ in the L environment ] 8.7xl04ohms in 2.1x106 ohms and the 
N environment in 4.8x105 ohms and the H environment. That is, the environmental dependency of resistance was very 
large. 

[0049] In Example 2, roll resistance was [ in the L environment ] 7.3xl05ohms in 3.3x105 ohms and the N 
environment in 4.8x105 ohms and the H environment. That is, the environmental dependency of resistance was quite 
large. 

[0050] In Example 3, roll resistance was [ in the L environment ] 5xl05ohms in 3.8x105 ohms and the N environment 
in 5x105 ohms and the H environment. That is, the environmental dependency of resistance was very small. 
[0051] In Example 4, roll resistance was [ in the L environment ] 3.1xl0<SUP>5ohm in 4.5x105 ohms and the N 
environment in 3.1x105 ohms and the H environment. That is, the environmental dependency of resistance was very 
small. 

[0052] (Resistance change examination by the processing history) Roll resistance was calculated by the measuring 
method by the same point and the same conditions as the above about the conductive roll which the head section 
temperature of an extruder was changed to three kinds, 80degreeC, 90degreeC, and 100 degreeC, extruded the nitrile- 
rubber constituent of the combination composition concerning the aforementioned example 2 and Example 3, and 
formed the resistance adjustment layer. 

[0053] Consequently, in Example 2, roll resistance was [ in the case with a head section temperature / C / of 80 
degrees ] 2.3xl05ohms at the case with 3. 1x105 ohms and a head section temperature [ C ] of 90 degrees in the case 
with 4.5x105 ohms and a head section temperature [ C ] of 100 degrees. That is, the processing history dependency of 
resistance was quite large. 

[0054] In Example 3, roll resistance was [ in the case with a head section temperature / C / of 80 degrees ] 
4.9x1 05ohms in the N environment at the case with 1 .8x105 ohms and a head section temperature [ C ] of 90 degrees in 
the case with 5.0x105 ohms and a head section temperature [ C ] of 100 degrees. That is, the processing history 
dependency of resistance was very small. 

[0055] (Granularity examination of the extrusion surface skin of a resistance adjustment layer) Extrusion molding of 
the nitrile-rubber constituent of the combination composition concerning the aforementioned example 2 and Example 3 
was carried out on the same conditions, and the granularity of the extrusion surface skin was analyzed with the laser 
non-contact displacement gage by KEYENCE CORP. 

[0056] Although Example 2 was shown in drawin g 2 and the result was shown in drawin g 3 about Example 3, 
respectively, the surface skin was remarkably smoother than Example 2 to which the direction of Example 3 which 
used together mostly two kinds of insulating inorganic bulking agents of a silica and a mica equivalent [ every ] carried 
out the amount restoration of said of one kind of insulating inorganic bulking agent as a result so that contrast of both 
drawings might show. 

[0057] (Evaluation examination of a protective layer) The influence which the composition of a protective layer mainly 
has was evaluated to the fault (blot) of the picture of a conductive roll. 

[0058] That is, the conductive roll equipped with the following composition about a resistance adjustment layer and a 
protective layer was produced, the conductive roll concerning each example is built into usual electrophotography 
equipment, was operated, and the blot of a picture was evaluated. 
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[0059] Example 5: a resistance adjustment layer is the same combination as the aforementioned example 4 A protective 
layer makes fluorine acrylic resin a base material, and the aforementioned graft carbon is blended. The evaluation result 
did not accept a blot of a picture. 

[0060] Example 6: a resistance adjustment layer is the same combination as the aforementioned example 4 A protective 
layer makes fluorine acrylic resin a base material, and the metallic oxide is blended as electronic electric conduction 
material. The evaluation result accepted the blot of a picture a little. 

[0061] Example 7: a resistance adjustment layer is the same combination as the aforementioned example 2 A protective 
layer makes fluorine acrylic resin a base material, and the aforementioned graft carbon is blended. The evaluation result 
accepted the blot of a picture a little. 

[0062] Example 8: a resistance adjustment layer is the same combination as the aforementioned example 2 A protective 
layer makes fluorine acrylic resin a base material, and the metallic oxide is blended as electronic electric conduction 
material. The evaluation result accepted the blot of a picture a little. 

[0063] Example 9: a resistance adjustment layer is the same combination as the aforementioned example 1 A protective 
layer makes fluorine acrylic resin a base material, and the aforementioned graft carbon is blended. The evaluation result 
did not accept the blot of a picture. 

[0064] Example 10: a resistance adjustment layer is the same combination as the aforementioned example 1 A 
protective layer makes fluorine acrylic resin a base material, and the metallic oxide is blended as electronic electric 
conduction material. The evaluation result accepted the blot of a picture a little. 



[Translation done.] 
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